The technique used should demonstrate whether the disinfection has been effective.
INTRODUCTION
When animals are removed from animal housing, the surfaces within the premises should b.e regarded as contaminated areas which may serve as a source of infection for the next inhabitants of the premises.
Therefore, animal housing should be thoroughly cleaned and disinfected during the interval between removal of one group of animals and introduction of the next group.
Disinfectants are used on the interior surfaces of animal housing under a wide variety of conditions. Many factors influence the efficacy of the disinfection (e.g. temperature, pH, presence of organic materials, composition of the surface), making it difficult to predict efficacy; this should therefore be tested (6) .
The methods of performing the tests necessary for the registration of disinfectants are not described here. This paper deals with the means of testing the efficacy of disinfection using a registered disinfectant under field conditions. Another important focus here is the testing of so-called 'preventive' disinfection -which is performed during the interval between removal from the premises of one group of animals and introduction of the next group -with special regard to day-old chicks and newborn animals.
WHERE AND WHEN SHOULD THE EFFICACY OF DISINFECTION BE TESTED?
After the removal of animals and birds from a building and cleaning of the premises, the surfaces will still be contaminated with microbes. The extent of microbial contamination differs between the various surfaces. The floor can be regarded as the most contaminated area of the animal house; the nature and irregularity of the floor usually make this more difficult to disinfect than other surfaces. Therefore, if a testing method shows that disinfection has been effective on the floor, the other surfaces are likely to have been satisfactorily disinfected.
The timing of sample collection is another important aspect of testing. Samples for microbiological testing should not be taken from a wet surface. On the one hand, the disinfectant might still be acting on a wet surface, and the end-point of the disinfection has therefore not yet been reached. On the other hand, disinfectant residues in such samples might prevent the growth of microorganisms in culture media. Neutralising the disinfectant with an antagonist before taking samples from surfaces under field conditions would be nonsensical. The floor should therefore be allowed to dry before samples are taken for culture.
CULTURE SELECTION AND INTERPRETATION OF RESULTS
Before discussing the principles involved in the selection of a test microorganism, it is useful to recall the function of disinfection: to kill contaminating microorganisms and thus prevent the incidence of a disease. Disinfectants are rarely required to act in an absolute capacity, and therefore the principle of all such testing is to determine the degree of survival of microorganisms.
An ubiquitous microbe (i.e. found in stables, equipment, faeces, etc.) might be considered suitable for testing disinfection under field conditions. In practice, two such strains of test microorganisms are used: a strain of coliform bacteria and a strain of staphylococci, both cultured using a selective medium (3, 4) . The use of these organisms can undoubtedly be of considerable value, but the results obtained must not be interpreted too broadly, as these strains do not exhibit a high degree of resistance to disinfectants (6) . Determination of the total aerobic bacterial count provides a more reliable test method. Samples are taken from surfaces in animal housing, using a suitable method, to obtain a count of the number of viable microorganisms present.
The extent of the survival of the total aerobic microorganisms can be used as a measure of the efficacy of disinfection. This is one of the most critical elements in the interpretation of results, and is of great significance. Many experiments in this field (7) have led to the following conclusion: the count of viable bacteria on the floor after a disinfection must not exceed the value of one viable bacterium per cm 2 (or 100 bacteria per 100 cm 2 ).
An environmental microbiologist will be aware that this cannot serve as a strict definition. However, it should be noted that two separate, consecutive disinfections are usually necessary to reach such a low level of contamination on the floor of an animal house.
METHODS OF TESTING Direct swabbing techniques
Several techniques have been used for the assessment of disinfection efficacy, involving the collection of samples.from a given area (e.g. 100 cm
2 ) by swabbing, and a subsequent quantitative (or semi-quantitative) assessment of surviving organisms. Even after a good disinfection, one or two of ten swabs may be positive in either coliform or staphylococci tests (e.g. in speed tests) (1, 3, 4, 5) .
Agar cylinder techniques
A stainless steel cylinder (e.g. 20 x 8 cm) is filled with an agar medium. The cylinder is fitted with a piston, enabling a 3-4 mm layer of the medium to be pushed out to contact the surface to be investigated. This layer is then cut and placed in a Petri dish. Incubating the agar slice provides a quantitative assessment of surviving microorganisms within a given area (2).
'Agar sausage' method
One end of a teflon tube is sealed, and the tube is filled with agar medium to produce an 'agar sausage', which is then removed from the tube. One end of the 'agar sausage' is cut, and the cut surface is touched onto the surface to be investigated. A slice is then cut and placed in a Petri dish, providing a quantitative assessment of surviving microorganisms (9).
Agar-carrying linen
This technique has proved to be more practical than the other tests described above. A circle of linen is cut to the dimensions of a Petri dish, with a small flap which extends beyond the dish when the linen is positioned inside the base of the dish. The linen circle and the dish are sterilised. The Petri dish is then filled with agar medium. The cover of the Petri dish is removed, and the flap of linen can be used to lift the agar medium out of the dish and place this on the surface to be investigated. The flap should again be used to return the agar to the Petri dish (A. Forray, personal communication; 8).
Ready-to-use test
Although all of the above techniques are more or less feasible and can provide very useful information, they cannot be easily integrated into the disinfection practice of the premises, as they all require a laboratory background and skill in practical microbiology. Some 'ready-to-use' sets have therefore been developed, which do not require such skills. The usé of one of these sets is described below.
A piece of linen (2 cmrubbed on the floor. The samples should be placed in the incubation bag, which should then be closed with the strip of glue and stored at room temperature in a dark place. The samples should be investigated after 4-16 h. If the violet colour of the medium has not changed, or has changed in only one of five pieces, this demonstrates the efficacy of the disinfection (representing a count of less than 100 viable bacteria per 100 cm 2 ). If the colour of the media has changed from violet to yellow/brown in 4-6 h, or if more than one of five pieces has become yellow/brown in 16 h, this demonstrates that the disinfection has not been effective (8 PALABRAS CLAVE: Desinfección -Eficacia -Locales para animalesMétodos de pruebas -Pruebas en el terreno -Pruebas en laboratorio. * * *
